




















































































was affirmed by the Court of Appeals.14 Since then , the Roanoke Voyages case has 

stood for the principle that a local government may not require a utility to provide 

underground service for its own citizens as an operating expense. 

Possibly as a response to this litigation , Dominion currently includes in its tariff a 

provision stating that "[w]hen any governmental authority requires . .. that electric lines 

and related facilities be located or relocated underground ... the cost incurred by the 

Company ... will be charged , in a manner approved by the Commission , to the 

Customers receiving electric service within the jurisdiction imposing the requirement." 

Dominion has never had occasion to apply this provision , and no similar language 

appears in the other Utilities' line extension plans. 

Although the RVCC was unsuccessful in its effort to require the construction of 

underground facilities at Vepco's expense, Dare County has continued to take an 

interest in burying electric lines. In 1999 the county secured the enactment of a local 

act (N.C. Session Law 1999-127) authorizing the creation of "one or more Utility 

Districts for the purpose of raising and expending funds to underground electric utility 

lines in the district." The county commissioners may define the boundaries of a utility 

district to include any area outside a municipality, and any municipality may join the 

district. The county commissioners may levy a tax of up to $1 per month on each bill for 

residential electric service within the utility district, and up to $5 per month on each bill 

for commercial service. The tax will be collected by the electric suppliers, which will 

retain a percentage as compensation for their collection services. The proceeds of the 

tax will be used for the purpose of undergrounding electric lines within the district. The 

14 State ex rel. Utilities Commission v. Roanoke Voyages Corridor Commission, 76 N.C. App. 
324,332 S.E.2d 753 (1985). 
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1999 act applies only to Dare County, but other counties or municipalities may seek to 

have similar statutes enacted in the future. The main difficulty with the act appears to 

be that even if the $1 and $5 per month taxes are collected for a number of years , they 

may not prove sufficient to place underground more than a small portion of the electric 

I ines in the district. 

In some circumstances it may be in a utility's interest to convert overhead 

facilities to underground at its own expense in the interest of reliability. Dominion 

Virginia Power has adopted a policy of annually identifying the "worst 10 circuits" and 

"worst 10 devices" in each of its three Virginia regions, based on the total number of 

customer-hours out for each circuit and the total number of outages for each device. 

Appropriate steps are taken to improve or replace each of these circuits and devices . In 

some situations, the appropriate method of improving a low-ranking circuit or device 

may be to convert it to underground. 

VII. Conclusions 

Based on the results of its investigation, the Public Staff concludes that it is not 

feasible to replace the existing overhead distribution power lines constructed by Duke, 

Progress Energy, and Dominion with underground power lines at this time. Such an 

undertaking would cost approximately $41 billion and require 237 million man-hours to 

complete. This represents nearly a six-fold increase in current distribution assets of 

$7.36 billion . It would take a construction work force of nearly 5,000 employees 25 

years to complete the project and , in the end , result in an $8.8 billion annual revenue 

requirement or an increase in rates of 10 cents per kWh, assuming the costs are spread 

uniformly to all customers. 
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The estimated conversion costs should be considered a minimum or a starting 

point, as they do not include other costs that are not quantified in this report but 

nevertheless would exist. In addition , there are higher costs to operate and maintain an 

underground system, which ultimately would be borne by the customer. While the O&M 

costs on a per mile basis for overhead systems and direct-buried underground systems 

are comparable, the O&M costs of underground systems with duct banks are almost 

four times more than that of overhead systems. Duct bank construction is needed in 

large cities to handle commercial loads where conductors are placed in concrete duct 

banks and transformers are located in underground vaults. 

The reliability of underground systems during normal weather conditions is better 

than overhead systems. Underground systems experience about half as many system 

interruptions and tap line interruptions as overhead systems. This gain in reliability, 

however, is offset by a 58% increase in repair time, as underground faults require 

specialized repair crews to locate the faults , dig up the area around the fault, and repair 

the cable. In most cases, such an effort requires different crews and scheduling. 

During severe weather events, customers with underground facilities are less likely to 

be interrupted but will be among the last to have power restored when there is an 

underground fault. 

The Public Staff believes the wisest course of action in view of these results is for 

the Utilities to continue their current practices of (1) adding new facilities underground 

when it is economical to do so or when the cost difference is paid by the customer or 

developer requesting the new underground service, (2) replacing existing overhead 

facilities with underground on a case-by-case basis upon request when the requesting 
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party pays the conversion costs, and (3) replacing overhead facilities with underground 

facilities in urban areas where factors such as load location and physical congestion 

make service impractical from overhead feeders. 

The Public Staff also believes, however, that each of the Utilities should (1) 

identify the overhead facilities in each region it serves that repeatedly experience 

reliability problems based on measures such as number of outages or number of 

customer-hours out of service, (2) determine whether conversion to underground is a 

cost-effective option for improving the reliability of those facilities, and , if so, (3) develop 

a plan for converting those facilities to underground in an orderly and efficient manner, 

taking into account the outage histories and the impact on service reliability. Such a 

plan might include a policy similar to that of Dominion Virginia Power of annually 

identifying the "worst 10 circuits" and "worst 10 devices" in each of its regions and taking 

appropriate steps to improve or replace each of these circuits and devices. 
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Instructions 

Underground Conversion Cost Estimates 
March 2003 

For each line segment provide: 

1) Estimated cost to convert existing circuit (Table I) 
2) Note additional assumptions or conditions utilized for estimate 
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3) Provide estimated personnel-hours to complete the project (i.e. , persons 
assigned to project multiplied by hours to complete) (Table II) 

For "Greenfield" estimates, provide estimate to serve a new project: 

1) UG residential subdivision 
2) UG Commercial Shopping Center 



Table I - Conversion Costs 

Tvoe of Facilitv Urban Suburban 
Heavy Commercial ( 1 ) Not 
District/Boulevard Applicable 

Three Phase Bulk Feeder Included (2) 
Above 

Three Phase Primary Tap (3) Included (3) 
Above 

Single Phase Primary Tap (3) Not (3) 
Aoolicable 

Services (cost per service) (4) Not (5) 
Aoolicable 

Assumptions 
• Rural scale 1=190'; Suburban scale 1"=200' 
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Rural 
Not 

Applicable 

(2) 

(3) 

(3) 

(6) 

• All estimates based on construction methods designated by utility, including directional boring, 
trenching, landscaping 

• Estimates to include material cost and associated labor to convert from existing OH to UG 
• Costs include installation of UG facilities, plus removal and rearrangement of overhead facilities 
• Street light circuit cost are excluded (unless noted otherwise on estimate) 
• The primary voltage will be the predominant voltage used by the utility 
• Provide a list of assumptions, materials and work methods for each estimate 
• Cost to be converted to a per mile cost, based on length of existing OH primary circuit 
• Specify type and size of facilities used 
• Cost to include conversion of existing overhead transformers and services (commercial and 

residential) 
• Include cost for switchgear to connect single and three phase tap (branch) lines 
• Exclude cost of converting tap lines (end circuit in switchgear) 
• Design UG circuits with back-feed capability 
• See notes below for further instructions: 
(1) Based on converting three phase overhead facilities along city blocks to UG: 
• Estimated based on a recent project (2001 or later) completed by the utility 
• Prefer projects in larger cities (i.e., Charlotte, Richmond, Raleigh, etc.) 
(2) Based on converting three phase OH feeder circuit to UG (per drawing sample provided) 
• UG circuit with duct bank for suburban design (assume feeder tie to UG circuit) 
• Suburban feeder Hwy 70 to Mechanical to Hwy 401 - end of map 
• OH circuit for on rural feeder is radial feed - provide loop feed back to origin 
• Rural bulk feeder utilize Hwy 50 
(3) Based on converting existing OH single and three phase branch circuits to UG 
• Utilize 1/0 UG circuits with closed loop 
• Suburban single phase circuit on Vester, Winterlochen and Jessup (assume 15 driveways each 

residential lot) 
• Suburban three phase circuit on Mechanical to McCormack and Hwy 70 @ Pep Boys to Drexmere. 

Close loop along Drexmere and McCormack Roads (assume 20' paved driveways on each 
commercial lot and 15' on residential) 

• Rural three phase tap utilize Hwy 50 (same as bulk feeder) 
• Rural single phase tap, utilize entire circuit feeding south to Parkers Mill Road (looped circuit) 
( 4) Single Phase Residential Services 
(5) 150 foot service 
(6) 250 foot service 
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In the table below provide per mile estimates for conversion personnel-hours: 

Table II - Conversion Man-hours 

Tvoe of Facilitv Urban Suburban Rural 
Heavy Commercial ( 1) Not Not 
District/Boulevard Applicable Applicable 

Three Phase Bulk Feeder Included (2) (2) 
Above 

Three Phase Primary Tap (3) Included (3) (3) 
Above 

Single Phase Primary Tap (3) Not (3) (3) 
Aoolicable 

Services (cost per service) (4) Not (5) (6) 
Aoolicable 

Assumptions 
• See Table I for construction description 
• Estimates based on personnel-hours required to construct new circuit and remove existing 

facilities 
• Personnel-hours equals hours on project times number of personnel to construct 

In the table below provide per mile estimates for "Greenfield" costs: 

Table Ill - Greenfield Costs 

Tvoe of Facilitv Construction Cost 
Commercial 

Shopping Center 

Residential Subdivision 
Scale 1 "=100' 

Assumptions 
• Provide estimates to construct UG facilities to serve sample projects 
• Utilize your company's existing construction and design standards 
• Provide list of assumptions, materials and work methods 
• Assume 2200 - 2400 square foot all-electric homes 
• 4 ton heat pump, with 2-7 .5 kW strip heat 
• Utilize Summers Place subdivision Phase 2 lot layout 
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